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projection aligner 12 substantially coincides with the 
temperature of the predetermined member 19. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused k>y the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the system which controls the 
temperature of the gas especially supplied to a projection aligner good about the system which controls 
the operating environment of a projection aligner. 
[0002] 

[Description of the Prior Art] Like the aligner for semiconductor device manufacture, circumference 
environment has the effects of various on the precision of equipment etc. in the projection aligner which 
has a photo sensor. For example, if the temperature distribution of the air of the device circumference 
are uneven or dust etc. invades in equipment, the detection precision of a photo sensor will fall. While 
sending in the air by which temperature control was carried out into the chamber which held the 
projection aligner as one of the control methods of the operating environment of such a projection 
aligner, defecating the air with a defecation filter is known. 

[0003] Drawing 4 shows the conventional environmental control system which controls the operating 
environment of a projection aligner. In drawing, the main part 102 of an aligner is held in the 
environmental control chamber 100, and it is intercepted from the open air. Within the environmental 
control chamber 100, the air which passed the condensator heat exchange machine 104 and the reheater 
106 is supplied to the circumference space of an aligner 102 through a blower 108 and the super- 
defecation filter 1 10. In the environmental control chamber 100, the air temperature sensor 112 which 
measures the atmospheric temperature of the aligner 102 circumference is arranged. The outgoing end of 
an air temperature sensor 1 12 is connected to the temperature controller 1 14 besides the environmental 
control chamber 100. The autofocus sensor 118 which detects the surface height of the wafer (not 
shown) laid on X-Y stage 116, and the laser interferometer 120 which detects the location of X-Y stage 
1 1 6 are formed in the aligner 1 02. 

[0004] A temperature controller 114 controls a reheater 106 based on the output signal of a temperature 
sensor 112. That is, a reheater 106 is controlled so that the temperature of the aligner 102 circumference 
measured by the air temperature sensor 1 12 and the temperature of the air emitted from a blower 108 are 
in agreement. 

[0005] Drawing 5 shows other conventional environmental control systems. This equipment controls 
independently the part which needs strict management of especially temperature and cleanliness like the 
wafer stage periphery of an aligner. That is, the environmental control system (106a, 108a, 1 10a, 1 12a, 
1 14a) which controls the air which circulates through the upper part including the illumination system of 
the aligner 102 arranged in the environmental control chamber 122 etc., and the environmental control 
system (106b, 108b, 1 10b, 1 12b, 1 14b) which controls the air which circulates through wafer stage 116 
periphery are respectively formed in according to. In addition, about the configuration corresponding to 
the equipment shown in drawing 4 , the same sign is attached and the duplicate explanation is omitted. 
[0006] In drawing 5 , the main part 102 of an aligner is intercepted by the environmental control 
chamber 122 from the open air. Within the environmental control chamber 122, the air which passed the 
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condensator heat exchange machine 124 and Reheaters 106a and 106b is supplied to the upper part and 
the lower part of an aligner 102 through Blowers 108a and 108b and the super-defecation filters 1 10a 
and 1 10b, respectively. The environmental control system (106a, 108a, 1 10a, 1 12a, 1 14a) which 
controls the air which circulates through the upper part side of an aligner 102 is equipped with air 
temperature sensor 1 12a which measures the atmospheric temperature of the illumination system 
circumference other than reheater 106a mentioned above, blower 108a, and super-defecation filter 1 10a, 
and temperature-controller 1 14a which controls reheater 106a based on the output signal of air 
temperature sensor 1 12a. The environmental control system (106b, 108b, 110b, 112b, 114b) which, on 
the other hand, controls the air which circulates through the lower part side of an aligner 102 is equipped 
with air temperature sensor 1 12b which measures the temperature of the air which passed super- 
defecation filter 1 10b other than reheater 106b mentioned above, blower 108b, and super-defecation 
filter 110b, and temperature-controller 1 14b which controls reheater 106b based on the output signal of 
air temperature sensor 1 12b. 

[0007] Temperature controllers 1 14a and 1 14b control Reheaters 106a and 106b, respectively so that the 
temperature of the aligner 102 circumference measured by air temperature sensors 1 12a and 1 12b and 
the temperature of the air emitted from Blowers 108a and 108b are in agreement. 
[0008] 

[Problem(s) to be Solved by the Invention] In the conventional equipment shown in drawing 4 and 
drawing 5 , since the temperature of the air which circulates through the aligner 102 circumference is 
controlled based on the measurement result of a temperature sensor 1 12 (1 12a, 1 12b), the temperature of 
the air of the temperature sensor 1 12 (1 12a, 1 12b) circumference can be maintained at stability. 
However, a difference will arise between the temperature of the air which flows actually the inside of 
the aligner 102 which should be essentially controlled to a precision by pyrexia of aligner 102 the very 
thing, and the temperature measured by the temperature sensor 112 (1 12a, 1 12b). Consequently, a 
difference will arise to the temperature of the air of the portion near an aligner 1 02, and a far portion, 
and the temperature distribution in an aligner 102 will become an ununiformity. And when the air of 
uneven temperature distribution invades into the optical path of an interferometer 120, refractive-index 
distribution of the laser beam for injection or the detection which carries out incidence to an 
interferometer 120 becomes an ununiformity from an interferometer 120, a noise mixes in the output of 
an interferometer 120, and the accuracy of measurement is made to fall. 
[0009] 

[Objects of the Invention] This invention is accomplished in view of the above-mentioned technical 
problem, and it aims at offering the system which can control the operating environment of this 
equipment good so that a projection aligner may always operate normally. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in this 
invention, control which carries out abbreviation coincidence with temperature of a predetermined 
member (19) from which temperature of a gas ventilated to a projection aligner (12) constitutes the 
equipment (12) concerned is performed. Namely, an environmental control system of this invention A 
gas which carried out temperature control to a projection aligner (12) So that temperature of a 
temperature sensor (38) which measures temperature of a predetermined member (19) which constitutes 
an air blasting means (20, 22, 39) to ventilate, and; projection aligner (12), and a gas ventilated to; 
projection aligner (12) may carry out abbreviation coincidence with temperature of a predetermined 
member (19) It has a control means (14) which controls an air blasting means (20) based on a 
measurement result of a temperature sensor (38). 

[001 1] Desirably, a projection aligner (12) which should be controlled by control system of this 
invention is arranged in a chamber (10). Moreover, two or more predetermined members which 
constitute a projection aligner (12) are independently ventilated in a gas, respectively with an air blasting 
means (20a, 20b, 22a, 22b), temperature of two or more predetermined members is measured with a 
temperature sensor, respectively, and temperature of a gas ventilated by two or more predetermined 
members is independently controlled by control means (14a, 14b) based on a measurement result of two 
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or more sensors, respectively. Furthermore, it is desirable to have a clarification means (24, 24a, 24b) to 
perform clarification of a gas ventilated to a projection aligner (12). Moreover, a refrigerant by which 
temperature control was carried out inside a predetermined member which constitutes a projection 
aligner (12) based on a measurement result of a temperature sensor (34) is circulated, and it can also 
have an adjustment means (16 18) to perform a temperature control of this predetermined member. 
[0012] 

[Function and Effect] As mentioned above, in the environmental control system of this invention, since 
environmental temperature of a projection aligner (12) is made the same as the temperature of a actual 
projection aligner (12 19), the temperature gradient produced around the equipment (12) concerned can 
be controlled. Thereby, the environment where it operates always normally [ that the precision of 
location measurement of a substrate, a mask, etc. improves etc. ] as a projection aligner (12) can be 
secured, without changing the refractive index of the optical path of a photosensor (30). 
[0013] 

[Embodiment of the Invention] Hereafter, it explains based on the example which shows the gestalt of 
operation of this invention below. 

[0014] Drawing 1 shows the environmental control system concerning the 1st example of this invention. 
This system is equipped with the environmental control chamber 10 which holds a projection aligner 12, 
the temperature controller 14 which controls the temperature in the environmental control chamber 10, 
the refrigerant feeder 16 which supplies a refrigerant to a projection aligner 12, and the temperature 
controller 18 which controls the temperature of the refrigerant supplied from the refrigerant feeder 16. 
The projection aligner 12 is being fixed to the stand (column) 19. 

[0015] In the environmental control chamber 10, it has the reheater 20 which adjusts the temperature of 
the air which circulates through the inside of a chamber 1 0, the blower 22 which sends out the air in 
which the temperature control was carried out by the reheater 20 to an aligner 12 side, and the super- 
defecation filter 24 which defecates the air supplied from the blower 22. The super-defecation filter 24 
mainly removes the dust in the environmental control chamber 10. In the aligner 12, X-Y stage 26 
holding a wafer (not shown), the autofocus sensor 28 which detects the height on the front face of a 
wafer, and the interferometer optical system 30 which measures the flat-surface location of X-Y stage 26 
are established. 

[0016] The refrigerant supplied from the refrigerant feeder 16 circulates through the interior of a heat 
source which fixes the main part of equipment, such as a stand 19, a machine part of X-Y stage 26 
grade, a laser light source and a drive motor, and an electric substrate, through the refrigerant circulator 
32, and it acts so that an aligner 12 may be maintained at a fixed temperature. A temperature sensor 34 is 
installed in the upper surface section of the stand 19 of an aligner 12, and the temperature sensor 38 is 
installed near the optical path of the interferometer 30 inside the leg of a stand 19. Moreover, the 
temperature sensor 36 which detects the temperature of the air in the environmental control chamber 10 
is attached near the exit cone of the super-defecation filter 24 on the outside of a stand 19. The 
temperature sensor 34 is connected to the temperature controller 18 for refrigerant feeders, and based on 
the output signal of a temperature sensor 34, a temperature controller 18 controls the refrigerant feeder 
16 so that the temperature of an aligner 12 is kept constant. 

[0017] Temperature sensors 36 and 38 are connected to the temperature controller 14, and the 
measurement result by each sensor is supplied to a temperature controller 14. And a temperature 
controller 14 controls a reheater 20 based on the signal from temperature sensors 36 and 38. The 
reheater 20 to which the temperature of the air in the environmental control chamber 10 measured by the 
temperature sensor 36 specifically becomes equal to the temperature of aligner 12 (stand 19) the very 
thing detected by the temperature sensor 38 is controlled. 

[0018] In this example of the above configurations, after the air (air current A) sent out from the blower 
22 is removed by the super-clarification filter 24 in foreign matters, such as dust, it is sent in in the 
environmental control chamber 10. After the temperature control of the air current A which passed 
through the aligner 12 interior is flowed and carried out to a reheater 20 through the condensator heat 
exchange machine 39, it is again sent in in an aligner 12 by the blower 22. 
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[0019] Drawing 2 shows the environmental control system concerning the 2nd example of this 
invention. In addition, about the 1st example of the above, and the component which corresponds, a 
corresponding sign is attached, detailed explanation is omitted here, and the same or the portion which is 
different from the 1st example is explained preponderantly. Two, it divides and this example controls 
the environment of the aligner 12 in the environmental control chamber 40. That is, it divides into the 
2nd space which surrounds the upper part which includes the space in the environmental control 
chamber 40 for 1st space 42a of the X-Y stage 26 circumference of an aligner 12, the illumination 
system of an aligner 12, etc., and each space is controlled independently. The 1st and 2nd space 42a and 
42b is divided with the environmental control chamber 10 and aligner 12 main part so that the air 
currents Al and A2 in both space 42a and 42b may not be mixed. 

[0020] In drawing 2 , the air (air current Al) supplied through reheater 20a, blower 22a, and super- 
defecation filter 24a circulates to 1st space 42a. On the other hand, to 2nd space 42b, the air (air current 
A2) supplied through reheater 20b, blower 22b, and super-defecation filter 24b circulates. Moreover, the 
temperature of the air current Al in 1st space 42a is measured by temperature sensor 36a put side by 
side to the aligner, and the temperature of the air current A2 in 2nd space 42b is measured by 
temperature sensor 36b. 

[0021] Temperature-controller 14a controls reheater 20a based on the temperature of the aligner 12 
(stand 19) measured by the temperature sensor 38 installed on the stand 19 near the optical path of an 
interferometer 30, and the temperature of the air current Al in 1st space 42a measured by temperature 
sensor 36a. At this time, reheater 20a is controlled so that the measurement temperature of temperature 
sensors 36a and 38 is in agreement. That is, the temperature of aligner 12 main part and the temperature 
of the air (air current Al) which circulates through 1st space 42a are made in agreement. On the other 
hand, based on the temperature of the air current A2 in 2nd space 42b measured by temperature sensor 
36b in 2nd space 42b, temperature-controller 14b controls reheater 20b so that the temperature of the air 
current A2 in the 2nd space is kept constant. In this example, the environment in the 1st space of the X- 
Y stage 26 circumference where the most precise environmental precision among aligners 12 is 
demanded (temperature, cleanliness) is controlled by the condition of having become independent of the 
other 2nd space so that the above explanation shows. 

[0022] Drawing 3 shows the environmental control system concerning the 3rd example of this invention. 
In addition, about the 1st and 2nd examples of the above, and the component which corresponds, a 
corresponding sign is attached, detailed explanation is omitted here, and the same or the portion which is 
different from each above-mentioned example is explained preponderantly. This example controls the 
environment of an aligner 12 selectively, without using an environmental control chamber. That is, it 
controls focusing on the environment (temperature, cleanliness) of the space 46 of the X-Y stage 26 
circumference where the most precise environmental precision among aligners 12 is required. 
Fundamentally, the method of the environmental control of space 46 is the same as that of control of the 
1st space of the 2nd example of the above. 

[0023] In drawing 3 , the air (air current Al) supplied to the space 46 in an aligner 12 through a reheater 
20, a blower 22, and super-defecation filter 24a circulates. A temperature controller 14 controls a 
reheater 20 based on the temperature of the aligner 12 (stand 19) measured by the temperature sensor 38 
installed on the stand 19 near the optical path of an interferometer 30, and the temperature of the air 
current Al measured by temperature sensor 36a. At this time, a reheater 20 is controlled so that the 
measurement temperature of temperature sensors 36a and 38 is in agreement. That is, the temperature of 
aligner 12 main part and the temperature of the air (air current Al) which circulates through the inside of 
space 46 are made in agreement. Like the 1st example, through the refrigerant circulator 32, to an 
aligner 12, a refrigerant is supplied from the refrigerant feeder 16, and the temperature of aligner 12 the 
very thing is controlled by this to it. That is, based on the output signal of a temperature sensor 34, a 
temperature controller 18 controls the refrigerant feeder 16 so that the temperature of an aligner 12 is 
kept constant. 

[0024] The air current Al which passed through the aligner 12 interior flows to a reheater 20 through the 
condensator heat exchange machine 39, and after a temperature control is carried out by the reheater 20 
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controlled by the temperature controller 14, it is again sent in in an aligner 12 by the blower 22. 
[0025] As mentioned above, although the example of this invention was explained, modification various 
in the range which does not deviate from the summary as technical thought of this invention which is 
limited to these examples and shown in the claim is possible for this invention. 



[Translation done.] 
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damages caused by the use of this translation. 
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precisely. 
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3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS , 

[Brief Description of the Drawings] 

[Drawing 11 Drawing 1 is the conceptual diagram (front view) showing the configuration of the 

environmental control system concerning the 1st example of this invention. 

[Drawing 21 Drawing 2 is the conceptual diagram (front view) showing the configuration of the 

environmental control system concerning the 2nd example of this invention. 

prawing 31 Drawing 3 is the conceptual diagram (front view) showing the configuration of the 

environmental control system concerning the 3rd example of this invention. 

prawing 41 Drawing 4 is the conceptual diagram (front view) showing the configuration of the 

conventional environmental control system. 

[Drawing 51 Drawing 5 is the conceptual diagram (front view) showing the configuration of other 

conventional environmental control systems. 

[Description of Notations] 

10 40 ... Environmental control chamber 

12 ... Projection aligner 

14 18 ... Temperature controller 

16 ... Refrigerant feeder 

20, 20a, 20b ... Reheater 

22, 22a, 22b ... Blower 

24 ... Super-defecation filter 

34, 36, 36a, 36b, 38 ... Temperature sensor 
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CLAIMS 



[Claim(s)] . . . 

[Claim 1] An air-blasting means ventilate a gas which carried out temperature control to said projection 
aligner in an environmental control system which controls operating environment of a projection aligner, 
and the temperature sensor which measure temperature of a predetermined member which constitutes 
the; aforementioned projection aligner; the environmental control system of the projection aligner 
characterized by to have a control means which controls said air-blasting means based on a 
measurement result of said temperature sensor so that temperature of a gas ventilated to said projection 
aligner may carry out abbreviation coincidence with temperature of said predetermined member. 
[Claim 2] Said projection aligner is an environmental control system according to claim 1 characterized 
by being arranged in a chamber. 

[Claim 3] It is the environmental control system according to claim 1 or 2 which said air blasting means 
ventilates independently two or more predetermined members which constitute said projection aligner in 
a gas, respectively, and said temperature sensor has two or more sensors which measure temperature of 
two or more of said predetermined members, respectively, and is characterized by said control means 
controlling independently temperature of a gas ventilated by said two or more predetermined members 
based on a measurement result of two or more of said sensors, respectively. 

[Claim 4] An environmental control system according to claim 1, 2, or 3 characterized by having further 
a clarification means to perform clarification of a gas ventilated to said projection aligner. 
[Claim 5] An environmental control system according to claim 1, 2, 3, or 4 characterized by having 
further an adjustment means to circulate a refrigerant by which temperature control was carried out 
based on a measurement result of said temperature sensor, and to perform a temperature control of this 
predetermined member inside a predetermined member which constitutes said projection aligner. 
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DRAWINGS 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



1/22/2004 



Page 2 of 3 



[Drawing 41 



1 1 4 



1 0 8 




[Drawing 51 



1 1 Oa 



110b 




1 1 2 b ^ 120 M6 



1 1 8 



[Drawing 31 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



1/22/2004 



Page 3 of 3 




[Translation done.] 



http://www4Jpdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/22/2004 



Page 1 of 1 



mB*mtoftfT up) <ia> & H ^ & £g (A) 



^HI¥9-283432 



H01L ^J/oe7 



p i 

HO 1L 2J/30 



5 1 6E 



G0 3F 7/20 


521 


GO 3 F 7/20 52 1 






<71)WJBA 000004112 








(22)timB 


3H&8*P(1996)4/=I15B 


^JK^fflB^L©!*) 3 TS 2 £ 3 # 












SaS*-T4tfflB:3lt«>I*l3TEI2*3^ * 















(54) DM*>*ft] ft^^ttB^^WW^^A 



(57) tW5] 

[iNfc^K] asa*j£ (2 0. 2 2. 26 
ififlE-fe:/* (38) KJ: o'C, ttflSlft&B < 1 £ > * 

2 ) ^ja»$ti4a#<«B«/«rr«»H < 1 9 > ©»* 
J: *Kiaa*« <2 0, 2 2. 2 6 > 




^3 




http://ww4jpdljpp.gojp/Tokujitu/tjcontentdbenjpdl?N0000=21&N0400=image/gif&^^ 1/20/2004 



^filWR <fc «: til A A: C <t £ T *#:f!;35ft£K<7> 

t*a. 

nmft& *i t» . 

©aatmsm*©* >t«wa»i«:i^*. 

l. 2 XI* 3 k satto^SiaaiS' a a d 

[MOT 5] »Kl»»*i«*^t"*»r*»HOrt 

4 «C IBttOKMINi VAf A 0 

i o o o 1 ] 

tc#te $ tihf*fc<oU&*$frtcmW'iri> Accra 

[0 00 2] • 

*? t: *«>ft«t«»f w * c <t #*o6 txx i * 

[ 0 0 0 3 ] 041*. ttWtimQW0m*t*»* 
El? + 0 0 rt «:tt*fe«fi*f* 1 0 2 s 

0 prcl*, HMPMKKIMi 1 0 4 fitf 'J b~ * 1 0 6 *' 



2) 4Hfl¥9-283432 

2 

iisi/fcaawi. -sun 0 8&trt3«WMfr7 i 

ffttlWf-^>^lOOAccM:, 8£tt5l0 2Ba2 
SflHUt-k^l - 1 2A>IHAfft*. KWW»^^> 

i o o flouts > i i 4«nft*snrc* 

8tfr£Sl 0 2 (CI*. XYAt-t'l 1 6±K$SE 

:7*-*7*-b>-*l 1 8£. XYAf-t>l 1 6C0&K 

[0 00 4] a«g^> ho-v 1 1 4«, jUtfe^lM 
1 2<Dtitf7&mc&^>X »Jb"-* 1 Oe&WiWTio 
r&tofc, afita**te>1M 1 2iC<fc->trSfl£3*l£S 
jfcttK 1 0 2 . SSJMt 1 0 8 ^ fefttt S n 

[ 0 0 0 5 ] 051*, afcOfcOWWittVAT-AfcTii 
-r. CQttBt*.' 35 jfe^S cr> £ x m * - @ i2 S5?q 

* + >m-i 2 2rtccK®3nfc3iftiail 0 2OBWH 

S/^ntlOBa, 10 8a, 110a, 112a, 
1 I4a> t. ^XMAf-'/l 1 6®ja^*fii5f i 
^Sl«:*lJiai^^iS«fe*IJait^^A (10 6b, 1 0 8 
I). 110b. 1121). 1 1 4 D> £»*WCRttT 

c^, iij4^^r^^Mcc;^-SSl.^^v^c(*isi 

[00061 05 tcfet- C . 35*affl*l* 1 0 2 i*^«S 

30 $UfW^ * > i 2 2 k£ orfliw^aK^n-ci* 

1 2 4.RO' y t - * 1 0 6 a , 10 6b *31iftl/feSSR 
3^. 10 8a, 1081) aols?pf^«b7 < 1 

10a, 110b &3l^C3£te£S 1 0 2 0±&&&T 

mc -enen«$s $ n^>. bass i o 2 oi-siw&m 

«5T *^*M9W^>W.**«»^^^ ^ (10 6a, 1 
0 8 a , 1 1 0 a , 1 1 2 a , 114a) It ±L&Utc 
*) t 1 0 6 a , 10 8a. $5«^ft^ < 

40 -b>1M 1 2 a 36«B«-b>^l 1 2 a0>HJ2J<!^ 
tcS^^r y t - £ 1 0 6 a &*WOT*UEa > h o - 
71 MattBiiri^. — *, a**fil0 2<DT 

^Mwri^^sWftirAWtfliMfw^A^A < i o 

6b. 108b. 1 1 0 b . 112b. 1 1 4 b > (*, 
t& \jfc y b - $f 1 0 6 b . &®& 1 0 8 I) , Jirfif^ffc 
-7 <>l$ \ 1 0 b(0<&^. i|5??&?s(t^ < )l * 1 1 01) 

5iai/fca^Uc*«M«r*aaMi«-b>^i i2i> 

i. &%M&*z >^ l 1 2 bOaB^ft-stKg-X^C y b 
-Jri06 b€:SHlttrr*a«3> 1 I4bd£ 

50 <i^.'C^&o 
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(3) 



<$K?PF9-2 8 34 3 2 



[0007] .fi«a>l*o-5 114a, 1 I4bt*, 
awaSfrte >*l 1 2 a . 1 1 2 b«:<fc-7Tjffl««n*- 
25£&S 1 0 SJBiawaflEt^ 10 8a. 108 

* i o 6 a , 10 6D k*t\^n%m?h 0 

[0 00 8] 

[«ww»fcbJ:^±*'*HM] H4 3emxh sierra 

XoSBfCttt'-CU:. 1 2 < 1 1 2a, 1 

12 (1 12a. 112b) Hia^SUWMKS*K 

si 0 2rt**ft*asM&s*±, «**>i^i- 1 2 

( 1 1 2 a , 1 12b) K«fc^TftiHSft*ifiK£G>Sa 
tCS^lVCO* *©H*, «*l*fil OSKittl* 

i^jMldt»*<BflWW*M" 1 2 0 A* * 

1. T#iH-2 0*MftB. XttTiMH 2 0K/dH* 20 

[0 0 09] 

WtioiMBaWA^ *wr a * f * * * € a** 
[ o o 1 o ] 

cc. *«mc*v-»"CU:; ?s:g?35jfe^ (12) ^iains 
na^oi&g^sftffli < 1 2 > zftt&fZfZ&m* 

< 1 9) <3«M4i»-H6tr*J:^«rM»tff^. 
fc. <1 
2 ) N&SfrWt'fca**^****** (2 0. 2 

2. 39 ) t \ amuum < 1 2 > two***!** 

( 1 9 ) oa«*«llfe-r *ififlE-br>1f ( 3 8 > £ : S 
flggft&B (12) ^i»5n*5W*©»*#^«W 
(19) SW^Jr^Kl. ^£-b>-^ (3 

8 ) «tt*»K»^*iaB»ft <2 0) **WTiM 40 

ai^S (14) v** 0 

[ 0 0 11] ^£ U< tt. J: 

raws n*^ < i £ > i***^- 

(10) rttCBW&o *fc, (20a, 2 0 

I). 2 2a. 22b) tc£ ^r, «§s3S*&S (12) 

i,. -?r. woweattoaflffc-tn 

enamto, «»*K < 1 4a. 1 4 b) (CJ^r. *g 

Mta***-**. tneiitfciticaa**. a*, tt so 



ass^ae (i2> ^»asn*sst*©»»*tf 

#&<2 4. 2 4a. 2 4b) ^ii^Ci^iO 

t» a a^axae (i2> *»tiw*»f*«*© 

rttt-C, »*"fe>* (34) OS)^**C&^**BS*J 

HB¥R(16. 1 8) ttW4Citt?*4. 
[ 0 0 12] 

^A<c*jc*r«. ««»*«a (i2> <#$£s«Sfc;£ 

fe«&K8XaR < 1 2 4 19) S>fi£?g<tf5i 1>K Or 
&fc«&, (12) Matt£l/4MB**W2**P*< 

i^©»£j*4fa±f «flW*i» ( i 2 ) to 
[ 0 0 1 3 3 

[&w<D$&mm] or. *»©**«>«a«»T 

[0014]®1 t*. «W>» 1 

2 ^iRSf iiSSMSP^ 1 0<b, SS^lfll?- * 

>/<-l 0rt©a*«:*l»t"*»flt3>hO-^.l 4..- 

<t . ttnsjUfiB 1 2 to»a* aa* «nM«»iw i 

arr*a&3> 1 8^i?t*ct^o &i*8# 

[ o o i 5 ] 1 ortJcw* * + 

- 1 ort *«fflr*3iiaw>B**awT6 y t - > 2 o 

±. ijb-^2 0tCJ:-7"CSI«iS3nfc^«:S*^ 
SI 2<RiJtC3S0diT^lli! ( W2 2<i;, ^H«2 2d^Wft 

1 0P?©l6^^*t4. Sg^-S 1 2 FSCC 
it. ^xm (0^-T) £f5f#lT£XYA^-^2 6 

-^2 8i, XY^f-^2 BWBMtStait^t* 
IHE« 3 0 £ #« W ^ tiX C * 
[0 0 16] NIIWMI 1 6^5«te$n*l%«ti, 

1 9 a>±BWMC >^ 3 4 3PHK $ n. 1 

9 <om^o>^m<o=Fm\- 3 0 (^jfessifii*tc t as* >^ 
3 8i0®s$n^c^*p 2^^c »ei 9(wftc. ai» 

»ft^^^^2 4©«lH0PftiSK:i*. »«WBai^*> 
M- 1 0rta>^gv<O®a[«:feffi^*^S-b >^3 s^rt 

aaat-b>^.3 4«. »a«ift«BWfl>ia 
j^3>hD-^ 1 8tc^«$nrfe0. ha- 
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C4> 

5 . 

6 £ saw h & 5 Kfr -? *C *, o 
[0 0 1 7 1 &&-b>t*-3 6, 3 8tf. m&2>hO- 

wrs^i-r. tft-*2 o&Mnr* <fc o tea 7 r i* 
iasi^i/ < «t * y t - * s o taw**. 

rt»*a*^fcfi»Ait ?wawMi*«3 9*^uf 

>J b - * 2 0 £ an, 'i&gfBs* $ nfctt, 2 2 

[0019] B2I*, *^Wfl>»2**fi««c^*»* 

nb^*?****?. jdaaiJM&ttwu* 20 

*lJiW * ' * > 4 0 rtfl>»**EB 1 2 OMH; 2 O 
■CUBS' &*><C'*C*>& 0 ?Ztt>*. 8t*Mai^ + >'<- 
4 0rtOaUH*. B**Bl2«>XY**--S>2 6Bffl 
^l^)42a6, 35*;£g 1 2 CE>RH»MF« Stf± 

MB0*BB a r*B2£M&c0*iu. «en-en©aua 

* (CMiarr *o ^ 1 KM 2 aw 4 2 a , 4 2 1) 
I*. B^B4 2a, 42 bFl<!>5&fcA 1 , A 2a»*0_ 30 

<rt>«J:*tc. + 1 Oi«*S» i 2* 

[0 02 0] ■SCCJW-'C. £U3>fiS4 2atCi*. »J b 
-»20a. ^22a. tm&itv a 2 4 a £ 

»2aB4 2b«cti; Ut-^20b. &AB2 2 I) , 

4 b*^i/t*u*n&aft <aa 

A2>ftHMTft. *fc BiaSH4 2art<*>SlAA 1 

vcimsn. »2aM4 2i)rt«aaEA2oai*«a 40 

&TZ>1f3 6 bfci^'CH'ffllSfl*. 
[0 02 1 ] 1 4 a**, TBtt3 0© 

Xtttt*4>£* 1 9±KSB3nfcS!*-fe>*3 8KJ: 

-7*B«*n*B***i 2 <awn » 
^>tr-3 e aicx^rttmstizm nan 4 2 art© 
s^AiG>mftKfi-^c. yt-*2 0a*iwrr 

Ms 1 2 b 1 ai«4 2 a *Mirr 

(AAA 1 ) ©sa£*-B<***. h 50 
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.ffH?9-283432 
a - * 1 4 b t*. «2 £N4 2 l> rt©Stt* 3 6 b 

ic<fc-7r«*sn*S2£M4 2 bficD»»A2©wt 
teg-?* , mz&asiPwft&fii 2 <&sa&*-*Kisfen 

fc- *2 0 I) eBB?*. U±««H*6» 
**fc*c4av»'cu:, »^Bi2CDrtT 
StB*&«««l*^#3n6XY** b --S>2 6J^S 

^iswrt©ws (UK. *nw*kwr 
2 isfcWBcBB u r c 

[0022] B3». *a9W>S3*tt*tC^*W« 

2cc^*^wtc*ijiair«&^<pr^^o rfct>*>, s 

jfc^g 1 2 <^T'e4>^W«««d«*Stl*XY 
A^-S>2 6^i2KO^fe14 6<D^.«S <SK. * 
4ML^Mfai«rfT6. aM4 60»«W8W>*«**'. 

ftfca, ±a«2^«©»i3M©s«i>iira«*c«> 

[0023] B3tc*Jl*-C. »*aKBl2rt^«46 

CC«. "Jbr-^20, ^2 2, «3^?&ffc'7i^^2 

4 a «n,r««n*a« <«»a i > #wt*. 

^3 > h D - 7 1 4 It. TWt 3 0 CE>jCflUM«riR« 

1 9±tcSWS3nfeiaa*>^3 8(c j:or«nedn& 
cc«fcofgta^t>&aa6A ia>m«^s^^r. 

^2 0<r(Mrr<& 0 C<OB^. »Jb-3r20t*, S!g-b> 

* # ai^, s«ttfii 2*»otue^. 3tfa4 6n*:t§ 
irr&aa <a^a i > coss^ ^*r^ 

gl2CCti, ^l^te^lSiS^, ^SS^.HB832^ 
J: 9-CB««l 1 2 Sf^Bj£*MB'r«J: ^^^^r 

^aftri > f D - 7 1 8 rf>V 5S*^S 1 2<7>^^^tc 
«/cti& J: 1 6 «:S«iaiT^. 

[ 0 0 2 4] 5?7t#.S 1 2 Ufc A«A 1 

MH» IWWUI* 3 9 £/r O X M b - * 2 0 tcfltfi . «dt 
=2> ho-? 1 4tCJ:-XsiJai$n^ , Jb'-^2 0tCj: 
^-CiSSaSiinfA iSBM8l2 2K: < i:-7X'.W»*« 

si 2rtK&D&sn&. 

[ 0 02 5 ] UJb, *»91©**t««co^ra9!iOA: 

[BUBltt. -**«©B 1 j«teflfctf>*>*WW«ai 
[B2]B2(». *W©W23ttttW«:^^*B»*IB 
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C5) 



ftB3^9-2 8 3 43 2 



[@4] 13 4**. &&<0&&fflWi'Z?<t*V>te*& : £7jrf 

[@1 ] 



8 

* 1 0. 4 0- • • WBftW**'>'<- 

1 2 ♦ - -.ttK»bttS 
14. 18- *jU[3> 

16--- masters 

20, 2 0a. 20 b •-* • Ufc-* 

2 2, 2 2a, 2 2 1)* • ; 2UMI- 
2 4 • • -K&ffii»{t7-r** 

34, 36. 36a, 36b. 38 ♦ 

[■4] 




I 14 




1 I 2 



1 1 8 
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4tKH*9-2 8 343 2 



[03] 




3 0 i 
28 
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ftK5¥9-2 8 34 3 2 



[atfB] 5*8B 150 (2 00 3. 8. 15) 

4*^9-2 83 4 32 
[£«0] ¥b£9*1 0)13 1 0 (1997. 1 0. 3 D 

£B«3fc£8l 9-2835 
[4tiW»^] «W« - 1 16 9 3 4 
IBW»»»»*7K] 

H01L 21/027 

O03F 7/20 521 

[FM 

HOU 21/30 516 E 
O03F 7/20 521 

[*gfcH0] 5*4 B 8 H (2 0 03- 4. 8> 

[4*S«II*«>BB] 

rMMg * * « * fc c * fetttt * * * 

[MiE»*«a«] B«« 



-m 



[®i£tt&.mm%] oo io. 

[ 0 0 10] 

refine* ^t:iacMi«*»g ^aag^»tf ^ 

[«iiE###M«] OHM 
[MiEMMIB«] 00 11 
[NiE*tt] KM 
[MiEMri 

; o o 1 1 1 gg kiiL jgsaaiaai^ttgtf y ± 

[?tt»IE4] 
[ttiEMMFMS] 
[BiEMMTBC] 0 0 1 2 
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